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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1 Course Name
CELIiK KOPRULER STEEL BRIDGES
Ders Uygulamasi, Saat/Hafta
Kodu Yariyih Kredisi AKTS Kredisi (Course Implementation, Hours/Week)
(Code) (Semester) (Local Credits) | (ECTS Credits) Ders (Theoretical) Uygula_ma Laboratuar
(Tutorial) (Laboratory)
INS 420 8 25 4 2 1 )
INS 420E
Boliim / Program Ingaat Miihendisligi
(Department/Program) Civil Engineering
Dersin Tiirii SECMELI Dersin Dili Tiirkge-Ingilizce
(Course Type) (ELECTIVE) (Course Language) Turkish-English
Dersin Onkosullart INS 411 veya INS 411E MINIMUM DD
(Course Prerequisites)
Dersin mesleki bilesene Temel Bilim Temel Miihendislik Miihendislik Tasarim Insan ve Toplum Bilim
katkisi, % (Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
(Course Category 5
by Content, %) 100%
Dersin Icerigi
(Course Description) Tarihge / Kopriilerin siniflandirilmasi/ Yonetmelikler / Demiryolu Kopriileri / Karayolu Kopriileri / Kafes

kirigli kopriler / Kompozit kirigli kopriiler / Koprii stabilitesi / Riizgar , lase ve fren baglantilar1 / Egri
eksenli ve verev képriiler /Kablo askil ve kablolu kopriiler/Yapisal Ozellikleri / Projelendirme Esaslar

History / Classification of Steel Bridges / Design Codes / Railway Bridges / Highway Bridges / Truss
Girder Bridges / Composite Girder Bridges / Stability of Bridges / Braces for Wind, Earthquake, Lateral
and Breaking Loads / Curved and inclined Bridges / cable and Cable supported bridges / Structural
charesteristics / Design Considerations

Dersin Amaci _
(Course Objectives) Bu dersin amaci ;

- Celik kopriilerin tasarim esaslar1 konusunda bilgilendirmek

- Celik demiryolu kopriileri, tagiyict elemanlari, birlesimlerinin tasarimini 6gretmek

- Celik karayolu kopriileri, tastyici elemanlari, birlesimlerinin tasarimini 6gretmek

- Celik kopriilerde fren, lase, riizgar, deprem, yorulma ve durus emniyeti hesaplarini tanitmak

Main objectives of this course are :

- to develop skills for understanding the principles of the steel bridges’ design

- to develop skills for the design of the structural elements and their connections of different steel
railway bridges

- to develop skills for the design of the structural elements and their connections of different steel
highway bridges

- to develop skills for the design controls of structural elements such as for wind, impact, braking and
earthquake loads, as well as fatigue calculations and global stability control checks.

Dersin Ogrenme

Ciktilar Bu dersi alan 6grenciler agsagidaki bilgi ve becerileri kazanacaklardir :
(Course Learning . . et . )
Outcomes) 1. Celik karayolu ve demiryolu kopriileri arasindaki farki 6grenme

2. Celik demiryolu kopriilerindeki yiikleri tanimlama ve hareketli yiiklere karsi gelen yiikleme
modelini olusturabilme
3. Celik karayolu kopriilerindeki yiikleri tanimlama ve hareketli yiiklere karsi gelen yiikleme
modelini olusturabilme
Celik tastyict koprii elemanlarini ve birlesimlerini tasarlama
Celik kopriilerdeki fren, lase, riizgar ve deprem baglantilarim tasarlama ve yorulma ve durus
emniyeti tahkiklerini yapma

a s

The successful student will be able;

to understand the difference between the steel railway and highway bridges.

to define the loads affected and then to model the moving loads on a steel railway bridge.

to define the loads affected and then to model the moving loads on a steel highway bridge.

to design all the structural elements and their connections of a steel bridge.

To do all the design control checks for braking, impact, wind and earthquake forces, as well as
fatigue and global stability checks.

agpwNE




Ders Kitabi
(Textbook)

1. Celik Kopriiler , A.Ozgen, E. Uzgider, H. Deren, , ITU Insaat Fakiiltesi
Yayini, 1988

Diger Kaynaklar
(Other References)

Maddeler halinde en ¢ok 5 adet

1. The Design of Modern Steel Bridges , Sukhen Chatteriee;, Blackwell Publishing,
2003.

2. Design of Modern Steel Railway Bridges , J.F. Unsworth;2010.

3. Bridge and Highway Structure Rehabilitation and Repair, Mohiuddin A. Khan, Mc
Graw Hill, 2010.

4. Orthotropic Bridges Theory & Design, M.S. Troitsky;, J.F. Lincoln Arc Welding
Foundation, Cleveland, Ohio, 1967.

5. Briickenbau; Teil I-1V, Koch;, Werner Verlag, Diisseldorf, Germany, 1971

Odevler ve Projeler

(Homework & Projects)

OGRENCILERE CESITLi CELIK KOPRU, TASARIMI VE UYGULAMA
ORNEKLERI iLE iLGILi BiR DONEM ODEVi VERILECEK, SON DERS
SAATINDE ODEVLER TOPLANACAK VE BiR SUNUM YAPMALARI
ISTENECEKTIR.

ADETAILED TERM PAPER RELATED WITH THE DIFFERENT TYPE OF
STEEL BRIDGES, THEIR DESIGN AND APPLICATION EXAMPLES WILL
BE GIVEN TO THE STUDENTS. THEY HAVE TO SUBMIT AND PRESENT
IT IN THE LAST LESSON OF THE SEMESTER.

Laboratuar Uygulamalari

(Laboratory Work)

DERSTE YORULMA LABARATUVARI TESTLERI TANITILACAKTIR.

FATIGUE LABORATORY WORK WILL BE APPLIED.

Bilgisayar Kullanim

(Computer Use)

ODEVLERDE VE SUNUSTA BILGISAYAR KULLANILABILIR.

COMPUTER SHOULD BE USED DURING THE HOMEWORK AND
PRESENTATION.

Diger Uygulamalar

(Other Activities)

MUMKUN OLABILDiGINDE, BiR KOPRU SANTIYESI ZiYARET EDiLECEK
VEYA HASLAB LABARATUVARINDA GERCEK BOYUTTA CELIK KOPRU
ELEMANI ICIN YORUTULEN YORULMA TESTIi iZLENECEKTIR.

IF POSSIBLE, A TECHNICAL VISIT WILL BE DONE TO ASTEEL BRIDGE
MONTAGE SITE OR TO HASLAB IN ORDER TO WATCH A FATIGUE TEST
ON A FULL SCALE STEEL BRIDGE ELEMENT.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Yil i¢i Sinavlan 1 25
(Midterm Exams)

Kisa Smavlar 2 15
(Quizzes)

Odevler - R
(Homework)

Projeler - -
(Projects)

Dénem Odevi/Projesi 1 15
(Term Paper/Project)

Laboratuar Uygulamasi 1 5
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Smav1 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Girig / Tarihge / Kopriilerin Siiflandirilmasi / Genel Projelendirme Esaslari 1
2 Celik Demiryolu ve Karayolu Kopriileri : Yiikler , Yiikkleme Kombinasyonlari, Boyutlandirma 1,2
Hesaplari
3 Demiryolu Kopriileri : Raylar / Traversler / Ag¢ik ve Kapali Tabliyeler 2,3,4
4 Demiryolu Kopriileri : Boylama ve Enleme Kirigler 2,3,4
5 Demiryolu Kopriileri : Ana Kirisleri 4,5
6 Demiryolu Képriileri : Fren, Lase, Alt ve Ust Riizgar Baglantilari, Derzler 4,5
7 Karayolu Képriileri : Tabliye , Kaplamalar 2,3,4,5
8 Yariyil Sinavi, Yorulma laboratuvari 2,3,4,5
9 Karayolu Kopriileri: / Kafes Kiris Kopriiler 2,3,4,5
10 Ortotrop Kopriiler : Burulma Rijitliksiz ve Burulma Rijitlikli Boyuna Berkitmeler 3,4,5
11 Kompozit Kopriiler : Kayma Baglantilari 1,2,3,4
12 Egri Eksenli ve Verev Kopriiler 1,2,3,4,5
13 Kablolu ve Kablo Askili Képriiler, Teknik Gezi 1,2,3,4,5
14 Dénem Odevlerinin Verilmesi ve Sunulmasi 1,2,3,4,5
COURSE PLAN
Course
Weeks Topics Outcomes
1 Introduction / History / Classification / General Design Rules 1
2 Steel railway and Highway Bridges : Loads , Load Combinations, Design Calculations, 1,2
3 Railway Bridges : Rails / Sleepers / Open and Closed Bridge Cross Sections 2,3,4
4 Railway Bridges: Girders and Beams 2,3,4
5 Railway Bridges : Main Girders and Transverse Beams 4,5
6 Railway Bridges : Structural Elements for Braking Forces, Wind Loads / Expansion Joints 4,5
7 Highway Bridges : Deck Types , Decking Materials 2,3,4,5
8 Midterm Examination, Fatigue Lab. 2,3,4,5
9 Highway Bridges : Truss Bridges 2,3,4,5
10 Orthotropic Bridges : Torsion Resistant and Unresistant Longitudinal Stiffeners 3,4,5
11 Composite Bridges : Shrinkage, Creep, Tempature Changes / Shear Connectors 1,2,3,4
12 Curved Bridges / Curved Steel Bridges with | or Box Girders 1,2,3,4,5
13 Cable Suspended Bridges/ Cable Supported Bridges, Technical Trip 1,2,3,4,5
14 Submitting of Term Projects and their Presentations 1,2,3,4,5




Dersin Ingaat Miihendisligi Programiyla Iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar) Seviyesi
1123
a | Matematik, fen bilimleri ve miihendislik bilgilerini uygulayabilme becerisi. X
b Deney tasarlama, deney yapma, veri toplama, sonuglar1 analiz etme ve yorumlama becerisi.
c Bir sistemi, tiriinii veya siireci ekonomik, ¢evre, sosyal, politik, etik, saglik ve giivenlik,
yapilabilirlik ve surdiirebilirlik gibi gergekei kisitlar ve kosullar altinda, belirli gereksinimleri
kargilayacak sekilde tasarlama becerisi.
d Farkl disiplinli takimlarda ¢aligabilme becerisi.
e Miihendislik problemini belirleme, formiile etme ve ¢6zme becerisi X
f Mesleki ve etik sorumluluklara sahip olma bilinci.
g Etkin sozlii ve yazil iletisim kurabilme becerisi. X
h Miihendislik ¢6ziimlerinin kiiresel ve toplumsal boyutlarda etkisini kavramak igin genis
kapsamli bir egitime sahip olma 6zelligi.
i Yasam boyu 6grenmenin gerekliligi bilinci ve bunu yapabilme becerisi. X
j Giincel/¢agdas konulara iligkin bilgi sahibi olma 6zelligi. X
k | Miihendislik uygulamalar1 i¢in gerekli teknikleri, cagdas mithendislik ve hesaplama X
donanimlarini kullanabilme becerisi.
1. Az Katky, 2. Kismi Katki, 3. Tam Katki
Relationship between the Course and the Civil Engineering Curriculum
Level of
Program Outcomes Contribution
1 2| 3
a | An ability to apply knowledge of mathematics, science, and engineering X
b | An ability to design and conduct experiments, as well as to analyze and interpret data
¢ | An ability to design a system, component, or process to meet desired needs within realistic
constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability
d ] An ability to function on multidisciplinary teams
e | An ability to identify, formulate, and solve engineering problems X
f | Anunderstanding of professional and ethical responsibility
g | An ability to communicate effectively X
h | The broad education necessary to understand the impact of engineering solutions in a
global, economic, environmental, and societal context
i | A recognition of the need for, and an ability to engage in life-long learning X
j | Aknowledge of contemporary issues X
k | An ability to use the techniques, skills, and modern engineering tools necessary for X
engineering practice.

1: Little Contribution, 2. Partial Contribution, 3. Full Contribution

Diizenleyen (Prepared by) Tarih (Date) imza (Signature)




